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Remarks 

In response to Applicants' interview with the Examiner on April 3, 2008, and in 
response to the Examiner's email correspondence of June 11, 2008, Applicants 
respectfully request that the present Supplemental Amendment and Reply be entered and 
considered (along with the Amendment and Reply and other documents submitted by 
Applicants on March 5, 2008) in response to the Office Action mailed Oct. 5, 2007. 

Applicants respectfully submit that the claims presented herein should be allowed 
based on the specification and claims as originally filed and based on the explanations, 
arguments, evidence and affidavits previously submitted in replies to office actions in the 
present application. New claim 97 is submitted herein as a follow-up to Applicants' 
interview with the Examiner on April 3, 2008 and in response to the Examiner's email 
correspondence of June 11, 2008. In particular, during an April 3, 2008 interview with 
the Examiner, the Examiner agreed to consider the allowability of a product-by-process 
claim in response to the currently pending office action in the present application. 
Additionally, in a June 11, 2008 email from the Examiner, the Examiner requested that 
Applicants submit a formal amendment in place of the informally proposed claim 
amendment previously submitted for the Examiner's consideration on April 30, 2008. 
Additionally, the Examiner's June 11 th email message requested "a discussion on why 
this claim should be allowed." Accordingly, Applicants submit herewith a formal 
Supplemental Amendment and Reply to enter the previously proposed product-by-process 
claim (new claim 97) along with a discussion on why this claim should be allowed. 

Allowance of New Product-By-Process Claim 97 

Applicants note that new claim 97 finds support in the present application as 
originally filed. For example, support for claim 97 can be found in the specification at: 
page 1 1, line 12 to page 12, line 5; and, Examples 1 through 4, page 25 to page 30. 

Furthermore, Applicants submit that new claim 97 should be allowed because the 
prior art does not teach or suggest that a combination of: 
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1) incubating human bone marrow cells under a low oxygen condition such that 

said cells form adherent cell colonies (CFU); and, 

2) passaging the adherent cell colonies obtained at a seeding density of less than 

about 2500 cells/cm 2 

would produce an isolated population of human bone marrow cells wherein greater than 
about 91% of said passaged cells co-express CD49c and CD90, and wherein said 
passaged cells maintain a population doubling rate of less than about 30 hours after 30 
cell doublings. 

Indeed, the prior art does not teach or suggest that applying a combination of low 
oxygen concentration and low cell density passaging to the isolation and culturing of 
human bone marrow cells would produce the unique population of cells that Applicants 
have obtained via the process recited in claim 97. In other words, obtaining the presently 
claimed unique, isolated population of human bone marrow cells by combining low 
oxygen conditions and low cell density culturing is a novel, as well as a surprising and 
unexpected result. 

Hence, Applicants particularly submit that no publications previously cited by the 
Examiner 1 nor any prior art of which Applicants are currently aware teaches or suggests 
isolation of, or the possibility of isolating, the unique cell population of claim 97. 
Moreover, the prior art does not teach, suggest, or motivate one of skill in the art to try to 
obtain, or to expect that one could obtain, the presently claimed unique cell population 
via a combination of low oxygen condition and low cell density passaging as recited in 
claim 97. In particular, Applicants note that the human bone marrow cell population so 
obtained is one wherein the cells express, inter alia, CD13, CD44, CD49c, CD90, HLA Class- 
1 and p (beta) 2-Microglobulin, but do not express, inter alia, CD10, CD34, CD45, CD62L, or 
CD 106. See, Specification as originally filed as well as Exhibits and Declarations Under 
35 U.S.C. § 132 submitted in the present application on May 18, 2007 and March 5, 
2008. None of the cells of the prior art have all of these characteristics. These 
characteristics, while not mentioned in the claims, are inherent in the cells prepared by 

1 See, for example: Haynesworth et al, U.S. Patent 5,733,542; Pittenger et al., Science 
284:143-147 (1999); Woodbury et al., J. Neurosci. Res. 61: 364-370 (2000); Lee et al, 
Hepatology 40: 1275-1284 (2004); Jiang et al., Nature 418:41-49 (2002); Furcht et al, U.S. 
Patent 7,015,037; Caplan et al, U.S. Patent 5,486,359; Caplan et al, U.S. Patents 5,811,094; 
and, Caplan et al, U.S. Patent 5,837,539. 
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the steps that are claimed in claim 97. Accordingly, Applicants respectfully submit that 
the product-by-process claim of new claim 97 is fully supported by the specification as 
originally filed and should be allowed in view of the prior art. 



"Seeding Density" 

On a different but currently pertinent topic, Applicants note that new claim 97 

refers to a cell "seeding density" of less than about 2500 cells/cm 2 . In this regard, the 

Examiner recently issued a rejection in one of Applicants' related patent applications 2 , 

wherein the phrase "seeding density of less than about 30 cell/cm 2 " was rejected as 

allegedly indefinite under 35 U.S.C. § 1 12, second paragraph. See, Paper No. 20080414, 

page 2, last paragraph (mailed 05/23/2008 in U.S. Application No. 11/054,824). In 

particular, the Examiner stated: 

The limitation "seeding density of less than about 30 
cell/cm 2 " renders the claims indefinite because density 
must be measured as mass/volume and the cited phrase is 

" /area." Therefore, the amount of cells to be used in the 

instant invention is unclear and the intended claim 
coverage is indefinite. 

Id (emphasis added). 

Applicants respectfully disagree and traverse this rejection on the basis that 
"seeding density" is, indeed, properly defined as per unit area. See, e.g., The New 
College Edition of The American Heritage Dictionary of the English Language, Ed. 
William Morris, Houghton Mifflin Co., Boston, MA, p. 353 (1976) which defines 
"density" as: 

1 . The degree or a measure of the degree to which anything is filled or 
occupied. 

2. Physics. 

a) The amount of something per unit measure, especially per unit 

length, area, or volume. 

b) The mass per unit volume of a substance under specified or 

standard conditions of pressure and temperature. Also called 
"mass density. " 

3. The number of inhabitants per unit geographical region. Also called 
"population density". 



2 See, U.S. Application No. 11/054,824. 
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See, Exhibit A (emphasis added). 

Based on the above-cited rejection, however, the Examiner indicated that to meet 
the requirements of 35 U.S.C. § 112, second paragraph, new claim 97 must define 
"density" according to the Examiner's particularly selected definition (i.e., "mass 
density") which is one of at least seven possible definitions (three of which are shown 
above; i.e., definition 2.b). See, Exhibit A. In contrast, it is, and would be, readily 
apparent to those of ordinary skill in the art that the presently pending specification (and 
new claim 97) refers to "cell density" and "seeding density" in a manner consistent with 
commonly understood definitions 1. or 2.a) from the above-referenced dictionary. 
Furthermore, Applicants submit herewith Exhibits B through G to show that "cell 
density" and "seeding density" specified as a number of cells per unit area (e.g., 
cells/cm 2 ) is a term that has long been used, and is readily understood, by those in the 
field of cell biology. In particular, Exhibits B through G show abstracts from a 
sampling of six publications ranging from 1981 to 2000 wherein cell density is specified 
according to the number of cells seeded per unit area (i.e., per/cm 2 ). Finally, the 
specification as originally filed also teaches that "A seeding density would be the number 
of adherent cells per cm 2 obtained from mononuclear bone marrow cells." See, 
Specification, page 12, lines 8-9. 

Thus, with respect to use of the term "seeding density" in claim 97, Applicants 
submit that this term is used in a manner consistent with a commonly used dictionary 
definition, in a manner routinely understood by those of ordinary skill in the art, and in a 
manner consistent with the definition provided in the specification as originally filed. 
Therefore, Applicants submit that a rejection of new claim 97 under 35 U.S.C. § 112, 
second paragraph, would be improper. 

Application Pendency 

Applicants also note that the present application has now been pending for almost 
seven years. As such, Applicants point out that in situations such as this the Examiner 
and the Examiner's Supervisor are to consider the application "special" and to expedite 
prosecution to a final disposition: 
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707.02 Applications Up for Third Action and 5-Year 
Applications 

The supervisory patent examiners should impress their assistants 
with the fact that the shortest path to the final disposition of an 
application is by finding the best references on the first search and 
carefully applying them. 

The supervisory patent examiners are expected to personally check 
on the pendency of every application, which is up for the third or 
subsequent Office action with a view to finally concluding its 
prosecution. 

Any application that has been pending five years should be 
carefully studied by the supervisory patent examiner and every 
effort should be made to terminate its prosecution. In order to 
accomplish this result, the application is to be considered "special" 
by the examiner. 

See, M.P.E.P. § 707.2, Eighth Ed, Rev-d Sept. 2007. 



Based on the foregoing Supplemental Amendment and Reply and the Amendment 
and Reply submitted on March 5, 2008 in response to the currently pending Office 
Action (as well as all previously filed responses, explanations, arguments, evidence, and 
affidavits) Applicants respectfully request that all outstanding rejections and objections 
be withdrawn and that previously amended claims 14, 21, 25, 26 and new claim 97 be 
considered and passed to allowance. 



Conclusion 



All of the stated grounds of rejection and objection have been properly traversed, 
accommodated, or rendered moot. Applicants therefore respectfully request that the 
Examiner reconsider all presently outstanding rejections and that they be withdrawn. 
Applicants believe that a full and complete reply has been made to the outstanding 
Office Action and, as such, the present application is in condition for allowance. If the 
Examiner believes, for any reason, that personal communication will expedite 
prosecution of this application, the Examiner is invited to telephone the undersigned at 
the number provided. 
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Prompt and favorable consideration of this Reply is respectfully requested. 



Respectfully submitted, 

Sterne, Kessler, Goldstein & Fox 




Doyle A. Siever 
Attorney for Applicants 
Registration No. 47,088 



Date: rflftS 

1 100 New York Avenue, N.W. 
Washington, D.C. 20005-3934 
(202) 371-2600 
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EXHIBIT B 



Transfusion, 40{\ 1): 1299-307 (2000). 

Serum supplement, inoculum cell density, and accessory cell effects are dependent on the 
cytokine combination selected to expand human HPCs ex vivo. 

Xu R, Medchill M, Reems JA. 



BACKGROUND: The prolonged periods of pancytopenia associated with cord blood transplants 
suggest that in some cases cell numbers may be limiting. The possibility that limiting cell 
numbers may be overcome and prolonged periods of pancytopenia abrogated by the 
transplantation of human umbilical cord blood cells expanded ex vivo has led to efforts to define 
optimal culture conditions for these cells. STUDY DESIGN AND METHODS: Cord blood 
CD34+ cells were cultured with three cytokine combinations: SCF+G-CSF+GM-CSF+MGDF 
(SGGM); IL-6+ SCF+MGDF+Flt3-ligand (6SMF); and IL-1+IL-3+IL-6+G-CSF+GM- 
CSF+SCF+Epo (GFmix). Serum effects, inoculum concentration (cells/mL) seeding density 
(cell/cm(2)) and accessory cell effects on the expansion of CD34+ cells were determined. 
RESULTS: Cellular outputs were significantly higher with fetal calf serum (FCS) than with cord 
blood serum (CBS) or adult group AB serum (ABS) in the presence of 6SMF, however, CBS 
was as effective as FCS. The best seeding concentrations varied for each of the cytokine 
combinations, and inoculum densities exceeding 1000 cells per cm(2) proved detrimental for 
cultures containing GFmix and SGGM. Accessory cell studies indicated that populations 
expressing the CD33 antigen inhibited the expansion of purified CD34+ cells in the presence of 
GFmix or SGGM, but not in the presence of 6SMF. CONCLUSION: Serum supplement, 
inoculum cell concentration, seeding densities, and accessory cell effects are dependent upon the 
cytokine combination selected to expand cord blood HPCs ex vivo. Thus, each of these measures 
should be assessed to establish reproducible and reliable conditions for the selection of different 
cytokine combinations to culture cord blood HPCs. 



EXHIBIT C 



Biomaterials, 27(12): 1207-13 (2000) 

Marrow stromal osteoblast function on a polypropylene fumarate)/beta-tricalcium 
phosphate biodegradable orthopaedic composite. 

Peter SJ, Lu L, Kim DJ, Mikos AG. 

The objective of this study was to assess the osteoconductivity of a poly(propylene 
fumarate)/beta-tricalcium phosphate (PPF/beta-TCP) composite in vitro. We examined whether 
primary rat marrow stromal cells would attach, proliferate, and express differentiated 
osteoblastic function when seeded on PPF/beta-TCP substrates. Attachment studies showed that 
a confluent monolayer of cells had adhered to the substrates within an 8 h time frame for marrow 
stromal cells seeded at confluent numbers. Proliferation and differentiated function of the cells 
were then investigated for a period of 4 weeks for an initial seeding density of 42,000 cells/cm2 . 
Rapid proliferation during the first 24 h as determined by 3H-thymidine incorporation was 
mirrored by an initial rapid increase in total cell number by DNA assay. A lower proliferation 
rate and a gradual increase in cell number persisted for the remainder of the study, resulting in a 
final cell number of 128,000 cells/cm2. Differentiated cell function was assessed by measuring 
alkaline phosphatase (ALP) activity and osteocalcin (OC) production throughout the time course. 
Both markers of osteoblastic differentiation increased significantly over a 4-week period. By day 
28, cells grown on PPF/beta-TCP reached a maximal ALP activity of 11 (+/- 1) x 10(-7) 
micromol/min/cell, while the OC production reached 40 (+/- 1) x 10(-6) ng/cell. These data show 
that a PPF/beta-TCP composite exhibits in vitro osteoconductivity similar to or better than that of 
control tissue culture polystyrene. 



EXHIBIT D 



J. Pharm. Sci., 57(6):702-6 (1998) 

Nicotine transport in a human choriocarcinoma cell line (JAR). 

Zevin S, Schaner ME, Giacomini KM. 

Smoking is a major health problem in pregnancy resulting in intrauterine growth retardation and 
birth complications. Nicotine, a toxic component of cigarette smoke, interferes with amino acid 
transport in the placenta and stimulates catecholamine release resulting in uteroplacental 
vasoconstriction. Transplacental transport of nicotine may be an important determinant of 
placental and fetal exposure. Our aim was to determine the mechanism of nicotine transport in 
the human choriocarcinoma cell line, JAR, as a model for the placenta. JAR cells were 
subcultured in 12-well plates following trypsinization at a seeding density of 0.5 x 10(6) 
cells/well (1.3 x 10(5) cells/cm2) . Uptake studies of [3H]nicotine were carried out in JAR cell 
monolayers on day 2 after plating. [3H]Nicotine uptake was saturable (Km 156 microM), 
sensitive to temperature, and inhibited by unlabeled nicotine and various organic cations 
including mecamylamine and quinidine, but not by guanidine, tetraethylammonium (TEA), or 
neurotransmitters. Counterflux of [3H]nicotine uptake was produced by unlabeled nicotine and 
mecamylamine but not by cotinine or acetylcholine, consistent with a carrier-mediated transport 
process. The uptake could be driven by an inside-negative membrane potential or by an 
outwardly directed pH gradient. This is the first demonstration of a carrier-mediated transport 
mechanism for nicotine in a human cell line. This transport mechanism may have implications to 
the disposition of nicotine in the human placenta. 



EXHIBIT E 



Exp. Cell. Res., 194(2):\S6-9 (1991) 

Density-related expression of caldesmon and vinculin in cultured rabbit aortic smooth 
muscle cells. 

Shirinsky VP, Birukov KG, Koteliansky VE, Glukhova MA, Spanidis E, Rogers JD, Campbell 
JH, Campbell GR. 

Quantitative imrnunoblotting techniques were used to study the effects of seeding density on the 
expression of caldesmon and vinculin variants, which are sensitive markers of vascular smooth 
muscle cell (SMC) phenotypic modulation in culture. Rabbit aortic SMC were seeded at different 
densities: 13 x 10(4) cells/cm2 (high density), 3 x 10(4) cells/cm2 (medium density), and 0.2 x 
10(4) cells/cm2 (low density) and cultured in the presence of 5% fetal calf serum. Irrespective of 
cell density and growth phase, caldesmonl50 was gradually and irreversibly substituted by 
caldesmonW, but at high seeding density this substitution proceeded at a slower rate. The 
fraction of meta- vinculin (smooth muscle variant of vinculin) was reduced after seeding SMC in 
culture, but was reestablished when the cells reached confluency. Thus, high SMC seeding 
density is essential but not sufficient to keep vascular SMC cultured in the presence of serum in 
the contractile phenotype. 



EXHIBIT F 



Am. J. Physiol., 254(2 Pt l):C235-42 (1988) 

Effect of seeding density and time in culture on vascular smooth muscle cell proteins. 

Seidel CL, White V, Wallace C, Amann J, Dennison D, Schildmeyer LA, Vu B, Allen JC, 
Navarro L, Eskin S. 

The purpose of this work was to determine the effect of seeding density and time in culture on 
quantitative and qualitative characteristics of myosin in primary cultures of vascular smooth 
muscle cells (VSMCs). Enzymatically dispersed VSMCs from femoral arteries and saphenous 
veins of adult dogs were seeded at a density of 10(3>10(5) cells/cm2 and assayed after 7 days or 
at 10(5) cells/cm2 and assayed between 1 and 10 days. Myosin, actin, and total protein contents 
as well as electrophoretic and immunoreactive characteristics of myosin heavy chains (MHCs) 
were determined. Total and contractile protein contents were independent of seeding density and 
increased with time in culture. Freshly dispersed cells exhibited two MHCs (MHC-1 and MHC- 
2) but, within 24 h after culturing, only cells attached to the dish expressed a third protein band 
(MHC-3), which had electrophoretic mobility and immunoreactivity similar to purified platelet 
MHC. MHC-3 appeared before onset of cell division and, by 4 days in culture when cells were 
proliferating, became the dominant MHC form. Loss of MHC-1 and MHC-2 could be prevented 
by growing cells in a serum-free, defined media that prevented proliferation. These data indicate 
that seeding density does not affect myosin content, but that with time in culture expression of a 
MHC with characteristics similar to nonmuscle myosin occurs. Expression of MHC-3 is 
associated with cell attachment, whereas loss of MHC-1 and MHC-2 requires proliferation. 



EXHIBIT G 
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Human smooth muscle cells cultured from atherosclerotic plaques and uninvolved vessel 
wall. 

Eskin SG, Sybers HD, Lester JW, Navarro LT, Gotto AM Jr, DeBakey ME. 

Smooth muscle cells (SMC) were cultured from atherosclerotic plaques and uninvolved arteries 
to determine if differences exist between growth characteristics or ultrastructure of the cultured 
cells. Eighteen aortic punch biopsies provided the uninvolved tissue, and 58 carotid plaques 
provided the atherosclerotic tissue. Eighty percent of the samples yielded viable cultured cells, 
which reached a maximum population doubling time during log phase growth of 72 h ( seeding 
density = 1.0 x 10(4) cells/cm2 , 2nd passage). Growth characteristics of both normal and plaque- 
derived cells were the same in vitro. Growth rate declined with time in culture, and cell division 
ceased by the 5th or 6th passage. In culture, spindle shaped cells formed the "hill and valley" 
configuration typical of SMC. Plaque-derived SMC were ultrastructurally similar to SMC from 
uninvolved vessel wall. Proliferative potential did not vary with age or sex, with method of 
culture, or with whether the cells were plaque derived or not. 



